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Abstract: PURPOSE: To obtain optimum gain bandwidth and low noise performance for a 
specific system by allowing a low-noise broad-band direct-coupled amplifier to have a 1st 
and a 2nd feedback resistance having specific resistance. 

CONSTITUTION: A 1st feedback resistance Redetermines a shunt feedback quantity for the 

effective AC load of a 1st amplification stage and a 2nd amplification stage consisting of 
transistors TRQ2 and TRQ3 and affects gain band performance by giving a current source so 
as to bias the transistor TRQ1 . The 2nd feedback resistance R f2 gives feedback that can 

determine gain band response and input matching against system impedance. Further, the 
resistance R f2 ma kes the TRQ1 bias itself to affect the gain, noise index, and its input 

reflection attenuation quantity performance. Therefore, the resistances R fl and R^'are so. 

selected as to obtain optimum impedance matching between the system impedance and 
optimum noise source impedance. Consequently, a user can have a low-noise broad-band 
amplifier. 
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[^fF!ff*0$5ffl] 

[SB** 1 1 A*>« #Srg«*ttS At) t , 
* i^ggt^^g i: , 

mj|E^2 u^£ri!ijf£|f?2 10 

?iuf5JS2 h^V-v^^co^ s/^tiiuE® 1 

[ft** 2] fB**l|E»oiti|SS(c:*5V^T, ftufElg 20 

[ft** 3] BI**lia«Oit««(C*3V^T. BMBSB 
lftt;»28tn:tt7^- K^y^ftBtt^g.^, n^y- 

[ft** 4] ff*JS3lS«c^tgrtiI^(^^o^-C, ftfJlEJg 

[ft** 5] 8f**3!S«l60±iiHStc*3V^TS{c:, ft 

[ft** e] tt**2ie«co±irt I sig{^jo^T, mmm 

1. #2, ?S3 h5^?li^, ^rnf^M^ 40 

[ft** 7] »*qni5*<Dit««^*5v^, awes 

[ft** 8] IS**2fB«cOii(fiM^f-^V>TM(-, % 
2*3<fcU^3 F7^^^)3 i^^^t^ffifigStSr^L 

[ft**9] W#*21EttO*»«Sfc:i3i*-C* BufEIg 
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[ft** 1 0 ] AAlf^^^^toAA <t , 

3^^*SLfcgl/M*-7 h7^7 

SI 2 *5itf»3^-y > h^jBBRS^*— 5 h7V^ 

t\ SufES?2:fcj;t/§?3 h7V^^ii#^, 

= s> *S:*U mjfsm2 h7^^ 

HtfE«f2*3j:V*3 h7^*^#3^*©B 

mjf2Sl2 h7y^^^^ ^ tHUlE^l h7^^ 
^^-^<D|«K^3ctLfc*2ffifitS:*'r5*2 7^ 

fi»tttAWSr^LTatrfE*2*5j;t/»3 h?^?© 

[ft**l l] ff**l 0|B*oit««ie:*5^T, Su 
IS»2 7^ — K^y^S»«5E8-, f?3?y 

[ft**i 2] ff**i OE«8;oti«»tc^v^r3E 

[ft**l 3] ft**l 0fa*O*i««S^*5V^T. fiu 
[ft**l 4] ft**l OfB«c^if*I^tCjo^TM 
[ft**l 5] ft**l Oia*<7?iiB«{^*3t^T, S9 

V,X#7*?>\:\zmm£ft. SUIBB3 h^V^^COJ: 

[ft**l 6] ^I^MtK— 7 N7>^^^-r5 
*l*««««r»2*3j:t/»3^-y > hv^gg^W^ 
-9 H7>^^**bfc*2*ii|iS®{ig5JBEbT 2SJE 
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x?<d= ufpcom^m i gft^^Ltg 1 7->r — k 

4-^5SPg^fooT, 1ffle#l:fcJ:t/»2»0i 
^f^6^^^i:t§ # ft, 

-f y ^ * StUME* 2 7 ^ - K/< y ^ LX^f 

l 8 ] 1 6f^«c^o^^ffi^wioV^TJE(-, 

y^^itufEfgl h^yv^^^-^fC^LT 

[0 0 0 1] 
[0 0 0 2] 

ipSJE v ^ y v ^-Clfcf^-r S i5^o«/r #arH£/fl r 30 

^.A, y^aft^y hi7— ^ (pcn) , 

grl/t 1 ' (HDTV) , -Jr — ^yU^Utr (CATV) . 
T^ilfe, fciV^o— ^/WilS (global positionin 
g) mm (GPS) v-^^ASr-g-tfo Ztlt><D&£VH& 
<O^IBFtt*iiLT, 0— /l^y DC) -5^r^ 

y h^y^^fyt: 0 — ^y^. (Gigahertz trans impedanc 
e) if««tt: % O^MffcTy h .(1 OG/tfy h) 

ST*»frr 5tyo^^ - ~f(0®im i:^ot iffig-^ ^ 
^^y^ToiS/lKtsc^t^fi, ->y =y • g a a s /<>r so 
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y ^ X u^cyuS: mfc-f £ it ft S-ii^ffl * n 5 flfttc 
{3:2 0 0^^/^S:«i5J; 5 #J3tt!Rt-:fc^TO^ 

Lfcj&sfe, HDTVcoj: J^Kf^ctWS^M^^ 
#ix_&4 5^^;^>-2. 5^^^/uycoj: 5*Jt£^F 

^S^yy^(-^tt^^«©/^xtt^^$-r^i- 

[0 0 0 3] j£««ffj|£'i4i«tt. 

4rt-~=7 h^y-y^^o^-y y hy^*f£*aifo 
&m<D 8 y H t m Dfi^v ^ i/y^^^-t§ «fc 

«t t/ityij 7 -f — K'* y * * SrM 3 ^WSEi- S ^ t 

XO J: 5 *?¥*oje^*itBS«— J»t--?:ixSr3ia.-r5 

MffiotJobf, Mip^j/^y-rxsr^c 
[0 0 0 4] Sfcd, jK»««jft*±-r?»f^-r5wi:3$s-e 

• xT*^svM^afi:^iiai*n»s 

J: 5 r ^"C* 5 5 r 4: 

i^^o JEtciSx-tf. i£«F«(fi:/-f Xititeit«SSr»« 

y y h>««»tS:fl"Ufc— ^ ^^tg^^Ji 
[0 0 0 5] 
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5 h?^?t«ifc*l litis Sr-g-tp, S?2if*II§: 
fi, »2*5J:t*»3<Z>^— y > hv^JK£*i;fc/W#— 

y*Sr*TU 312 h5>^^Ox^ <y?l*m3 

3 Fy7^^*^^^^2 h7^^^^- 

^**S2 h^^^^co^— ^t-SiKS^So ^2^ 
— K^s^&B&f*. ^2 b^vX^^ 

»2 7^-K^y^aiKttXJc i^yr^^y^ 
jlifeffj^iixtf, r^-r vy^^f^A^t^i h7^ 

[0 0 0 6] 

^njsttffisi o&*mm<D&-£ ^mi&mizftox 1 

o<7>lHll^S?gffi•c^$i^"Cv^Sc iffflSiote. fife 2 a 30 
*S*S« b * n i^-conm t £ ft/i 2 <BOi#i|BS*»J#® S: 
-g-tPo r ^ it fe 2^**1^ F#p^-ft 7>f— 

mfBS&l (Hi, Sl^^ogs^^f*— 5 h7^ 
(HBT) QltMSftfc»l, BP*>, 
s^iSiHSSr^r-rSo H7^^Qlfi^l4, 40 

1^-7 1411 i#*s£ft5A;Wf ^£Stt&6;T::<fc 
i-A^i^- b 1 2td^«cSixSo b^Vv^^Q l .<£>^ 

i 6tt»2^>it*Ba«-ii:*Sg«sns. *2oit« 
-^^-yybygS^fni^^-7 h 
7^^Q2, q 3-C7Krit£nfc^— y v h>^-r — 

^2 0f KI42 6, 3^^22$L<li2 



#1?7- 2 6 3 9 7 7 

6 

7yy^^Q3^-7t:iSigS$nti/^o x-y 
^ b>:^ — bv^^if (BStt, Sic, h7V^?Q 

3 0x$y?3 O^^^^VKco^tC^^ix^iitt^J^ 

7^?Q2€x5 jy ^ 2 4 4rjS^j7>f — K^y^Jg 
taR^^7^>Kfi^^SIJixt^5o itt?iJ7 

(local series) U i? 2 i#ffifS:(7>jfc:«><Z> 7 — 

[0007] ^-yyhy7^-K/<y^J|ffifl 5E 

^fifiScScflsS: $ tl^l b ^ ^ v^X ^ 7 Q2<!:Q3COxt 

S^tCRl Sr^LT# h7^^Q 2, 0 3 0=1^* 
2 2, 2 8CgI$tl5 0 Mi-, h7^^Q2, Q 
3^)^l/^^22i28tet tti^^ffifeLRo S-^ 
LtfflA*- b 3 2t;ifcgS&£ih/Cv^ 0 UJ;***— b 3 
2«\ ^^^K^±^©/J^ / >f X^SoA^jiftC 

as 2 ifitiaofcfeo^si^ >r - Y'* v * mm&j&f&~rz> 

tzib, h7>^^Q2, Q3(7)*Igi^ixt^i/^ 
^ 2 2. 2 8 i*2 h7^^Q2O^-^20tO 

^Ql^xrix^^i 6fih^ v?>-^ ^ Q 2 C0^<— ^ 2 0 

{cmmm.£tiz>o efeiRL, r 0 ir^^^^^^t: 0 - 
sr^^-rs r t icx^xmmmm^mwvkm&mdL't 

„fi, Sfr. h 9 ^ ^ ^ Q 1 S:^ 7^f5fcfc^)l 

[0 0 0 81 *3BWtdiS*itISl OttHfc:, h7^ 
2 com ^ 24i h7>^^Q 1 C0'<—^ 1 

4 coiB^SaSKSixfc* 2 7 >f - hv< ^ SfefeiRn^W U 
t*27-f- K^s^SKSrStfo jB27^— hv<y^ 
®fitR ra tt> F7>^^Q1 co-<— ^ 1 4?5^A^^ 

^2 ^-f— K^y^jg»tR n f^ ^-r^t 0 -^^^^ 

^2 7-f — K^y^lSi5iRi2fi*fc, v-^-r^^>t°— 
9, «2 7>r— hv<y ^IfiStRnfi h^^^^Q 1 o 
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A*R4*««*I41IB (input 
return-loss performance) ^JHSftifi^^:bi2:£r § #J £ 

• ^yr^atLttmo «2*#ihs\ bp*,, y 

t^tti^lEtfl^S (output drive capability) Sr^X. 5 e 
«tV^27-f- K^3/^fij5tRn. R ra Sr^!E-t-*r t ' 10 

nfi, ®fiR L , R 0 km* 5 0^-— J^(Dis^^rM,4 is 

S^xt h7y^^Q i ^r^t5:^(a 

S2 7-r- K^^^tSStRnf*. ^*J#, flf«*^ 20 

[0 0 0 9] h7>^^Q 1 <D-<—* 1 4 3&*e>Efcft 

^W#-7h7^? (HBT) Ql^Xt^ 
>f T^jcftfrf-Sfcoi: LTV^5)JxtV>5 0 2^^ 

J; 9 /h $ fcS iBE»ic fe 6 H B T y*'^ * fcft L T , 
*/hoy>fXy-7^ vts-^v;*^ ffigyr^v 

9 y -r x y —jx >r > f — y r ^ * > * 
^ - v ^SStRn £ R^if-T Xi^7^S:aS 

'<s(j£~-7 h7>is-Xfim«&lZtt+&4^)*—P>X 
X yt'-^y^ (gamma opt impedance) (oj (9 „ 

ftiiy— yt°- F5tae<£>h b Tf^-f ^ 

$M £[II^LTV^ 0 EI 6 lcffi^Hfc-f Vfc 0 -^^^^ 

^^tLfr 2X10Mm^^K-^V7^ (quad-emitt 

er) ^<-f^cO— ^fKC .fcot^Sixfc'f 

tt^frTo VC/^^Q 1 o-<— ^ 1 4^&H2&y — 

^t°— ^>JX 3 8 At 3 8 B(DJ^£§ y — ^-f> 50 
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}?—¥ls*h, 7 J — ^®#LR«<^2oogft5 
y— X v;*fi, 5 0t-^^r^-Y>t°- 

K^y ^ffifetR n *«a*iitpr t), y-^-ot 0 

* 3 6 Hi >9i£^«^£:#£r <t^#, fc 
SW^o^-f r^ttffitcisi/^ Hy y-v^^Q i £>ft/h 

[ooio] tSffiS i o <D—D(omc t oTl4f£_h£ c 

ot-^o^rA^yt-yy^, l o 5;t— 
SSnfcAffiffiSfcR..* 1 0^~jM-^Ll>ffi^^aR 

fetR«tR b ^^tf 0 f 17^-K/<7^fiKRnfi7 

^/^Sl7LRf2f^3 0 0^-— 1 0 0 0^-— ^c^JgSt^ 
tt5o 3 0 0^—Aic^LV^2 7>r— K^^^lSSt 
Rn&ffiffl L7t8Kj\ 2 2 d B 

^V4 0A^\ ^2. 3 d BO$tWif^4 2 A^^Lfc 
5 ¥^/wy^) 3 d Bjgjfij»lrtt«OJiT*Sric;Stt 

^ 0 l o 0 o^"— &\£$EJg.£in1z7'{— K^^^lSfitR 
Lfc*g\ W>40B 2 7 d B * T-±# 
f5 0 Lj^L&j&sp^ ««ffitt«3 3 *^y0 3 d B 
X7y h^7ja«*UV^Ha/^L, «?J2. 8dBco$|^ 
tlt4 2B^« 0 A^Slt®S44 5A, 4 5 

*5«tt/tH*SS+SS*4 3 A, 43Bttt ^Erix 
-etb 3 0 0^-— ^ t 10 0 O^-Ai^liRSn^ffifttR 

.WLtffi^nt^^o »2 7>f-K^5'^iga:R R 

S-fr, fflrtttlSriSTS^ «l*Ji*S:#90. 5dB«tt 

R n t R„Ofe«>o®S*f--f XSrStR-t-S r «b (- <t 
*9, 3fSoy>f ^«*ffit*ia/^Xtttg^jifiK$-fr5 

{-5S:teLT; ^30dBO^y^ f5{^2. 4^^ 

/iswopmb, 2. 5 d BcojstwfiScsriiriti- 

5di:t>-e#<5o ftHO^Hjo^Tf^, ^^-K^^^S 
StRnS: 5 0 0*— ^{dK^U ^^-K^y^ffiSiR 
0 0 0^-— A(-gS:^i-^r ttcJ: 3 2 d BCD 
2 ^^/U^(75«F«B, 2. 3dBO$i^|g^C 

2 5 0^-^(^L< u — M^^ffigtR 
fZ S:3 0 0^-A{^t< Lt> 2 0dBWVy, 5 

*xf^^<7?*««, #9 2. 8 d BCDm^mm^mf&'r 
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[001 1 ] 02 sr#td#HBi-ixtf , ^m&ixmnm 

*LI*. 0 3 do it/m 4 {Z-7jk£tiX\/^Z> J; 5 A^tf? 20 

vX^Q 1 (Ds<—* 1 4 tlSyiJfcSSiBESixTis 9 , 4fc 

is^—y^x irE?iJ^A^7^— h 1 2 dSJSc £ 
5o ^ 2, 3, 4(C|SiBSixfc3o^TOft#IIJSS^J 
J&S, h^V^X^Q 1 <7>-<— 1 4 

[0012] HI 5 Sr#flSi-ixfi, W.1&m@& 1 0 <£>Xn 
^ 0 ^ r £ tiT ^ £ D V cc ^#t^ 9 ^ 

ottt L#5i*^JH»*/ X£ LTil 

w"CSSiliSttfci«i|S»l o^a,-c^5^/ y 40 

-Y^n&^aHIK (MM I C) f '7^5 

nt^5o ^yXl^Xo^ffteiSi^ 7 0 X 3 0 5 ^ 

^iSiffS^y^Sr 1 V^G a A s *>;n — s^±\Z 

4 0, 0 0 0fifiif^rici-5w kt>r*imx*hz> 0 iS^O 

»10^SC»i"5o - wtc*Sixfclt««l Ott 

Sr-S-tfo $^St:^ot I n P^-^iSiftl^ 
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lims, »«sb#* fi/>f Xi£«F«ii:ifeit««i 0 
U"C*iB*iJ»#*«4:/>f XttHBS:!l«tL#5. SB 1 ^ 

— hv< y ^Sr^-x.So Sfc* !2 7>f-K/<y^gfii:R 

iSfctc 7>r— K^y ^186tRr,i:R n oa4Rfi. vo^r- 
m -C* H -Y v ^ v * §r^ £J§frf 4 £ 5 ilW $ jft, 
^?Lo««ia5, JEt^, Rwyr**>*##«:tt 

[0 0 13] £X±<DZ t XV, *38W{-±oT^-— tf^s 

So Sfel-, ^riC?fia^^tLTV^S*^^f^■ ; eCO^lJ^^II 

[HB^«!*ftR«] 

[mi] ^^mmm^^^m^y ^ ^ 

[in 2] ^m^jxwnmm^x&^^ytf&m^^fz 
m^i&y 'Txw^ asitsssr^-riEiBSiao 

[0 3] m<Djxwnmmw£<>xmwt£?Lti^ 
Sr^r ufctE^y -r x-^ ^ n «it««o— »sr*-riHi 

KHIo 

&m Lfc*tB»^-»s:*iriHiKiao 

[05] Hll^**tfc^>f^i3jftit«#o/<>fr^|| 
[06] -^-f^ nK*tffi#^i:or«a{bStbfca*W 

^r^i~^ ^ ^0^ o 
[0 7] n»i«i|gSO— 0!|(cB8LT»J^S^fctt 

[0 8] MM I C^^/X±^M^^nfciESSy-f Xn?>r 

[^■^-COI^P^] 
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-25.00 
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Ri 2 =: 30O_ohms Rf 2 = I0OO ohms 




6.500 



(dB) 



3.O00 



O.OOO 



OJOO 



u>oo 



mistm^^fiy 10.00 



imOiB] ¥&7*?3M 1 3 B 

i^misJE 1 1 

ziu? ? ^ y^*-^TLfc^*< <t fc loo 
MISS 2 h7>^^©3 ^S-tufe^2 b^>v^ 

$<d-<— * tmmrn i h7^?©3 ^KgygH- 

i!ufEi?2 h7^^^©x* -/^ <hMI2^ 1 N5>"^ 
^ co-<- ^ o ffl S ttfc » 2 JSSttt 7 >f — K>< ^ ^ 

«trSJ£««{£/^X*MBg 0 • 



* ^ is&^fc^m&s ^ xsrflBt 

[!l*5 6] !»*3l2f5«cCOii*I^(-^^T, BulES 
1, i2, S3 h7>-i/X?ltt*. ^v&^s<4 7t< 

[tinges] B^*«2la«^<^iiffi«iw*3v^T!E^c:, s 

[Iff**! 9] IB*3S21E«^OiilH»(c*5l^T, mlfSS 
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m i mm&zm 2 *j anm 3 y— v v h >mmm^ # 

f 2 h7>^?©IV^?tIl h7^?W<- 

*<nWi\z.w,2 mfi*mm u -ess 2 7 ^ - hv< y * sag £ 



[1**3311 2] f»*3jl OEtt©*feJw*3V^T3EJ-, 
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